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[0 0 5 5] 

se>jc»aijctt, ±iHM»as^ ±ib«^«^ ^-^ic^o £ e>(c ±saigfli 

[0 0 5 6] 

moymnm mmmm & h ^ © * - & -r s d t # «r ib & s . 

[0 0 5 7] 

mmzmMtLxmfcit mu * «as t , ±aa« tiis © - mm iz&^x ±mw. 
xm&muzwffl-t&fflffl^mt. ±m*u- Mssr^-rs^u- hBii&£# 

£ Bfc*T £ «fc e> tc, _tl3l^ffiaPM =&±Sa*W»® ©ffi««tc^|» 3 -ft « 
[0 0 5 8] 
[0 0 5 9] 



3 4 
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m q fc/s & r=.±m * v - v mv> & mm m iz -t & . 

[0 0 6 0] 
[0 0 6 1 ] 
[0 0 6 2] 
[0 0 6 3] 

zbizftmiziz. ±mffl'fflmz£<>), ±mmmm^<Dmmnm^m^mizm^ 

[0 0 6 4] 

w s siii © (hj Q tc ^ l t s& mmm<D am jc Has ^ «i* & em t* 

[0 0 6 5] 
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[0 0 6 6] 

[0 0 6 7] 
[0 0 6 8] 

mmm ^iitix mmnm & mu-r * . 

o 

[0 0 6 9] 
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& -r s nmf % s e> tc^ -r s 0 

[0 0 7 0] 

JK© TM I!8«5»1K & if ^ © * - ^* £ JflJiW 1" £ ^ £ # «T fg T' & £ = 

[0 0 7 1 ] 

, -hSB^SI? 3 t - * & £ V * te±fSM5t B?j& £ ;J3 5 * y ^ JKJSt 5 - * ^ e» # & 

[0 0 7 2] 
[0 0 7 3] 



3 7 
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[0 0 7 4] 

*&, JbSB©BWS:3*^t-*fc«>, #280£tf>* y*cmmiz, «!3g®}c* >y =3p 

^ , _tsa«*ra*f m%9±iz & v & ±M&ymm o&mm s -r- * & «& v ^ «± 

iSa^-^&Sv^iffl^B^fcfcW-S;* y ^mff^-#;fr£#£*^£-^i£«•3- 
[0 0 7 5] 
[0 0 7 6] 
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[0 0 7 7] 
[0 0 7 8] 

m i mmmm 

[0 0 7 9] 

tiTv^S, M^-tiS/U n l 0 i_tjc, WfLltWliki/V *>fr 

0 2 iilMIilltTEOS (tetraethylorthosil 
icate ) $:£f V^iliJEC VD (Chemical Vapor Deposit ion) ^{C J: »J 
[0 0 8 0] 

#c»c mi (b) tc^-rj:e)ic, ¥##«£i o 1 <D^mm&mmmzmvz 

ny*V hj}>-^CHfe<fctJ«BBij»M?»MS:, #I/U££;#l<Z>7 * h y v^57-f- 

8 0 0 nmiM»J, ifigliMx.ii 2 5 0 n m~ 1 0 0 fi mT*&Z> a 
[0 0 8 1] 

#CIC, 01 (c) tCjaVt«fc^lC, A''J7^^;H10 3 5:IWI10 2© 
UK 1 0 3 tt, T a, Ti, W, Co, TaN, TiN, WN, C oW% 

l <izc owp teifcDttrnzx^v * v y^mm. n&mMmui&z&m^fcp 

VD (Physical Vapor Deposition ) &tCj:*J, iilJ2 5 n milffllJItf 
[0 0 8 2] 
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[0 0 8 3] 

#CtC, M2 (d) {C^J^lC, AU 7* ZJimi 0 3_b&C, sbis^m^^ 

- KM 10 4 fc&fctox^y # u y?mz <fc U, M;Ltf 

So 

[0 0 8 4] 

02 (e) {C^-T^^iC, h*-;i/CH£<fct>*i2j^M^MS:iI 

e>&c Au ^;ni o 3±izmfrb&z>mmmM i o 5 &, 00*1* 

1200-1600 nmlgORfft^tS. BBSgUBJg 1 0 5 tt, L<« 
, y3fSS*fcW:M*flM y ^rS&tCfcoT^ffc-f CVD& * 

VyfmteElz&^Tl&misTSb&^o fcfc, $/- KM 1 0 4 1 0 5 

*tCJ:ot4Cfe, flJAfct, 8 0 0 n mg£©iS£0>IHIiB#^J*3ftT^S. 
[0 0 8 5] 

mmmmmi o 2±{c#£t-£^#&gHMJ»i o 5.©i»*s:^^t»«wii 

T* & < , ttffijRft JCit ^ T 3 & Gi*i3P# Srffi^t MMm ft K J: o T ff 3 - 
HP*>, 03 (f) ic^f £e>tC »W»®JcMUT*l*fe«rJC/jNS3&;Sifli9JWE 

fflll 0 5©-««i:|fe«9S#E<Z>Wlc*»?RE L&^S^rS. 

±tHco«^Mh itit Mx.ti, u>#, sim mtry^-v^ mm 

[0 0 8 6] 

±fE<z>wt\ Bi3 (g) ic^-r^tc, mmmuE^mmnvmmmm i o 

5&litUTtff5:MLT, BBSS ft M 1 0 5 <7>-MScfC£^TSHife§UBJS 1 0 



4 0 
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5 zmmmmizz »jm#wj»u wtts. 

[0 0 8 7] 

±mv>mmmm 1 0 5(d-«{cj3^-5«tob^> sbummi 0 5©-« 

[0 0 8 8] 

04 (h) iC^J^tC, RiMS#E SrlBiUfflJg 1 0 5 (DmMmmiZ X 
[0 0 8 9] 

04 (i) iz^k-t&t>K. ±moyms ( g ) c^-riH^Mis i o 5©- 
mmmi o 5 (Dmrnmiz^x^^^^Mommm 1 0 5 w 

[0 0 9 0] 
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& j: tf igflBis & m m ic ^ & * ^ # -e £ S o 

[0 0 9 1 ] 

#HM£f§tf) tBSIS £ ^ -T S t 5 a. 7 71/ # v >> > 56 fc <fc -5 m@B^ 

[0 0 9 2] 

[0 0 9 3] 

bi^© - v & arta-r a 

[0 0 9 4] 
[0 0 9 5] 

m (D m mmmm & z ^ <d # * - v z -r s z. t # «r ib -e & s . 

[0 0 9 6] 

» 2 nas^«B 
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^r-y^ft^OB^Sllt, a^*;K2 0Si^fe«|jE^a2 1t, ITffigp 
2 2t, aigi2 3J:, 3>hn- < H/;U^2 4t, tI2 5t, m«8?f2 6i: 
, l&MJMEi:, £^&&E 2 7 «»«ETS:JR§1-S«»?S^ 

[0 0 9 7] 

U ->;i/-i>rtfc»A3*ifctf x-A#-fey h fcfflJSSStti:©ra , T?tfx-A©£ 

a 

[0 0 9 8] 

1 1 ICJ: »;a3tStiS 0 @^#iilLtH 9 (DVSifr. if^fli' 

[0 0 9 9] 

ig^f F2o &#i;*.£M/£#jg2 i tcj: ^\zmmizmm-t 

#e>«ffj£'\v K2 0 (0®_tX#rSj) tcSSI^S r h^fffcti, MAti 

[0 10 0] 

^^tifeiBK^jsjicffia^-*^?), urns 2 2tcfcv^Ti$:£^£»]8Sa>jfc 
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$M2 3it ±mAtjfr^&£?'<gmme>AzwLfeL. ttuz^xmm 

2 5©^f5«J±^iiME0#iii2 7$:f(Mt5 0 2 3 

ituy ha-;wN°*;i/2 4 ici U^PA^nTfgh&o T va£ 0 

[0101] 
[0 10 2] 

[0103] 

, 7i;i/xips^i, 2, 3, 5, io, 2 o ££«:3 o ti?i>nm<n&&^^irtifr 

[0104] 



4 4 
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[0105] 
[0 10 6] 

_tfBtf>S$§C2 5*«BE«fe c fct> , Mtcmin-r-6«ffi J ^#ilfTO2 7©«ff»tt, _h 

fSJlT3B$f?a#$g<&tL TOllSWK^ot, fflJK©««?igffl;SW:4>fc< 
[0 10 7] 

, SP*>, ^ x -Assise TT?JR^ff<, ®«EDT'i^^n7 7^M'So 

(BfcSS) tt, ®6 (b) lZ^k? 
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(c) fC^-T<fc^{C, «^3i-/M*'*fiPCT7?5S<#tti-« J:-5tC, agSEDTfiS 
[0 10 8] 

[0109] 

iznm* mi (b) «g7 (a) tpoyamxaymxmx&z, 

©«*?KE L#|ltfi3P**E£SBM® l o 5^oraic^S-tt*. 

5111ft, &ffcy 8ft|ftfcJ:tfiftiftfc£, &5Wi-t*i&<Z>tR-£?R&;Bv* 

<£>„ 

[0 110] 

^0^®JBtt«i«lCJ: y ^-i-AWS:iaKKI&Lft*«e>, *ait 2 5 IC J: »J , & 
[0 111] 

nmm i o smmnthBtLmmmttE ii&mMd 1 sb^mjs i o smmnw 

SPaiftffifflSME £<Z)8E$Id 2 K:JtLT*gV*£i:;fre>, IgffifflSWE fcBB«UBJS 1 0 
5 i£!r«|StCfeWSmSE?lfS©*30«IHIfi|JtCifcUT^# < 
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£©;*^r-;Wil!!I[&©i*£HT#0. 5—1. 5 n mgl, f©HWD*«0. 
[0 112] 

[0113] 

[0114] 

#i£66^flR©ffl»3S*<Z>*SK2 5i:(t «^2 5 testis ^iWmtteS:^ 
-^^Tlg^«^ft2 6 JlTV^S. ^E — # lttMM?:fJW2 3 IC 

ffi#«IfBT*&U> 112 5 l±*«gff2 6 ICj&vboT, «^&m*fcm#l8 £: 

[0 115] 

^gP2 3fCtt«^2 5 ©ttStf^ fflS^f f # t#t $ «Sfi 

Mtt * mw-t & r t ffi ft £ o 
MM 2 3 icg&ftSftfen:/ hd-;i/A*;i/2 4 I**/* ^#58^- # £ 

[0 116] 
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[0 117] 

[0 118] 

[01 19] 
[0 12 0] 
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[0121] 

^*^ic-st*r* <fc e> \zmmmtt*®m-&^z> z.tx\ mmm^miz^^xm 

[0 12 2] 

(DTMom mmmmte z^<d#*-v* mm-t& z\ t # «rtB x$>& 0 

[0123] 

m<D-w&\z & ^x -ffitemn * s r ^ &^fg&® -* $>mu & m 

[0124] 

ms (al) tt#||ffi^JRlCffi£|£ffiBIStf<&-' ^J©¥SSt'$>»J, 1218 
(a 2) «gf8 (al) tfKZ)A-A* JC33tt*WT®tC*B^f £Wf®0"e& *K _k 

IC^fflU fiB&ftJgl 0 5<Z)IHiaS{C*fjS-rsiS^©«^tt^<«;« £o\ZM/vfd 



4 9 
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[0 12 5] 

in 8 (bi) iz*mmmMizffi&mM3tt<DM<DM<D¥-ffimx*2bv. $. 
ins (b2) itms (bi) $(DA-A' iz&vz>mmzmm-t2>mwm~?: 
fey, ±m(Dmmmu : kmmm^x^^mmmmizM^^^^.t^(Dm^^t 

a 

[0126] 

wz&fcBttEit* v n-/\±<Dmfflm~ffi-v&z>mfflimm i o 5 ©mors 0 * - 
< £ £ e> ic^gPM e <Dmm tfrnm l t v^ £ ^ i; & o r ^ £ „ 

[0127] 

±m<z> v - ^ ±(Dmmmmv> ma/* * - > ic-a^it £ tHio a# - y zmmfti 

« fC X -r y :7ft (C&gjfr $ £ 0 
[0 12 8] 

fiu Mx.iiBi8 (c) iz^£t>izxTyjmytmm<Dmytj:i&£.mM(D^M 

[0129] 

IzmmtZZHtf^MT* fey, ^1 «J:t)fm2^il6^JKi:l^»(Z)«;«S:«T?S 

[0 13 0] 
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, m^z.mmztiTm^btiz&v, Lxmrnmrn^mzm^i-tsm^x . 

[0131] 

fiPt., MX-tf, 09 (a) <Z)$T®0£ = fct>*l2j9 (b) ®^®IHfC;jt*r <fc O 
El, E 2, E 3, E4) &MV\ «b#l^*i3P# (El, E2, E3, E4 

[0 13 2] 

±m<Dm&RttKmm(Dmmzftm2ftfcmM3tt (e i , E2, e3, E4 
) ttm^zmmmftizzvmMwmiftzizit, mio (a) fc^-r<fce>c _t 
mmmmtf (ei, E2, e3, e4) ^ibtsiioicsiMtL 
xmmmmi o 5^^$tifc^ai-/Mc«^E L&^bx^ffBi-r^ j:e)ic@H 

m (ei, E2, E3, E4) <D-#ftm<D&MmttE lizmmmt&v. mw>2 

mm i o 5t>mMmmiz& vmmmmznz* 

[0133] 

±m<DmMBWE lizMfa^zmftnmmrfmTLfcmz. mio (b) \,zm 
a mme 2\z%s\%-tz>n>tt<Dmummi o srfnMmmiz&vmMmmzti 

[0134] 

±fa©cte)ic, m^mz^m^tit^mm^u (ei, e2, e3, e4) © 
ftmfrbftm^£n}±mmwzmx.x. ^mmm^mzMLxmmmm^n e> 

r^lCJ:^ 010 (c) JC^iTJ:?^ MM® 1 0 5 5:T>r^> K^tC^-T 
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[0 13 5] 

(Dmznm^zn&m&z&mf&^mftftziz. mi &£&m2mmmnt.mm 
izmm?z>z.t:tf-nsffi-v&v, mi is^x^mzmmmmtmmcDm^^x^ 

[0 13 6] 

m 5 mmrnm 

±ma>mi & j:^>*ll2^^fe^M^cfev^T^±, mmmu^mmtL. mmmmiz 

B^cfev^Ttt, mil (a) izB-rzoiz., &mi o i iznmmmnLxmmm 
mi o 5-tf&f&zntc.y *-j\<Dmwimm i o 5izmmmttE_ Mfazsztt 

i o 5 &c*fiRi£i4:, 'pt£< t^mmmm i o 5 nmmmuE_ <Dm&£z$mmm 
m i o 5 tmmmuE + (DmizmmmE L&^^it, *^2 sic^u^M 

[0 13 7] 

iiffli i o 5 nimM%mE_ <Dm& &z$mmmm i o 5 rasas** e + ©pgose 
it s-mhc/j^ 

[0 13 8] 

£z»*»#e + \z*ti?tittfo?&B&<DWimmM i o 5<z)®siR 2 , mum 
mi o 5in^^uME_ ©isifflMRg (ommtfi. mw%mE_ nmmmuE + 

«ky t)i»flia$ME + frzwmmmi o 5 §:/M/Ti^mbpme_ ^astis 

Z>mmmm 1.0 5 UT«BE$:mt-e©h|BlD^S:#^3i:^T^e 



5 2 
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a 

[0139] 

011 (b) ic*ti-j:e>&c, mmmuE_ izMfo-rzffiftnmmm 

[0140] 
[0141] 

±m<DmmmuE_ t5^nmmmuE + ^m^xmmmm^mznmmm^ 

[0 14 2] 

^ ^WE_ ^j:^^SP^E + ©T^iC^^^iBISMJS 1 0 5ifi£ 
T^ffibtoTl^i:, MS/9Jg 1 0 5 *lfrLX(Dmffi>tf&m?l. MMBimiz 

[0143] 

3 4x5: Ell 2 (a) iC^i-i-itC, I^MSPME. JSit/MgP 

Mffljs i o 5 zm&Lg^>x La omznnm^n-t^^ tx\ 012 (b) 

K m -f J; o IZ V x - )\ ±m IC -5 ffi iZ J; £ # nflE £ & -5 . 

[0 14 4] 
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[0145] 

®mzfi-DT^z>*>\ ^mmmmizis^xit, mMm&zm^&&*>, mmmm 

[0 14 6] 

Efl3 (a) *»ii:iSIigfi©l^it^§ 0 

[0 14 7] 

1 1 £J:yBj£S*l, -)i-AW(i|^l OCTi:«»^*>^Tcfi<Z>«j»»[E L 
[0 14 8] 

[0149] 

^<Dil^©««?m^$:«^ft2 6 iCi y =E- #-U ISmgP2 2 JCffi^S. 



5 4 
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[0150] 

2 5<0ffi;fc^S«ffi^|g^aSME©#»|MB2 7 SrfWffll-r S. f(ITO2 3 

tt=r> h n-;w\°*;i/2 4 tc j: *;fl»«SA:ftnrfci£jB;oTv*5. 

[0151] 

«tCfettS«»W»S:»Tl/T, &&mm2 7£J:»J|gffifflJ#E&»flF®©©- 
ffiSe *^e> flfifK«^#S& 3 "& T «fc ^ „ 
Miil *8?^ffi©«M7n:7 7-Y;W*EIl 3 (b) ic^fJ: 5 tit 

[0152] 
[0153] 

* fc, ^mmmmitw, 3^5 hm^cw^isico vat nrtB-e&a 

a 

[0154] 



5 5 
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[0 15 5] 

i is^y K2 o $r^x.^M^^iS2 1 nmm 

2 2t. ffl'm$2 3£, ny b n-;WN°*;i/2 4 112 5t ( nmf2 6t. 

, liMEt &«ffi#E®&S&ttMg2 7 iiflET&JR^fStM^ 
[0 15 6] 

1 1 ICJ: U H^Stl, #x-^Wl±g# 1 0 Z£.nM®*>9TtpG>nMtiLE L 

[0 15 7] 

[0158] 

£ISffi£4x, MS 2 3 jcffi^StiS. 

2 5CD^t6iE^iiME0fi«2 7$:Wt5 o 2 3 

«n> hn-;i//^;i/2 4 (cj: y*M5BA#«rtBi:fcoTv*s 0 

[0159] 
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[0 16 0] 

K2 0 ^mmmuE nt^izmm^ti^o 

±f B OX15: MM® ±m iz ft o Z H T% JiS^ffi £ iz mmm ffi IC «fe 
[0161] 

o 

[0 16 2] 

eh 5iz*mffi&Miz&z>mmmw:<Dm#,mv3bv, mMMizmzmmmmiz 

[0163] 

mz& ^mm^mm^^^izmmiz^m^^^- ^ ^mmmm^m^^ 2^7t-v 
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[0164] 

«iK<BBIJlt©il(!£*g5l#, 016 (a) lzm-ty^7<b£z)-Z&Z>m 
mj^©l^5Si-^g* tt, Ell 6 (b) &C^1-J:e>&C[211 6 (a) tm 

m<D7°u7Tj frtL&Zo z.<Dm&<Dmm3M&mz. mi 6 ( C > iz^-tjz? 

[0 16 5] 
[0 16 6] 

^ToTV^tf, ^HMfffiUCfcHMTtt, ^*UC£ blZltmffiffiffim (CMP :Ch 
emical Mechanical Polishing ) i -5 Wig : kffi.frt<fc> J &2> ^ £ T% tt#¥WJg 

[0 16 7] 

spi3, »«i o i izmmmmt: Lxmmmm 1 o s^^ti^x-^w^ 
sftteTsu, mmmmz 7iz£v®m^m&mm%mEtfmmmmiz¥nizMfa 



5 8 
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l zfgmmttE tmmmm 1 o 5 z.<Dmzft&%-&& 0 

[0 16 8] 
[0 16 9] 

«>tfcjKu vi/yy'w K3 2#&we,jfxTv*s 0 

jKU Vy*f<\v K3 2#g8We>*iTVN.5„ stfU K3 2 li^^7^3 1 

^mWt5ii:^T'§S 0 jKU */y>f<\v F3 2©#ifrtCcfc 

»t5t)ffltt5. 3£lC, >tfy */y#'\v K3 2<Z)#i&{Cj; n^7A*3 1 iC 
[0 17 0] 

& 2 syfi^ffiKfcv^ sire u se>icfli*.tf, mst;i^-?a, @e 

ftJ/'J3>, Ift-ffc-feU^A, Bft-fb^n — fA^iffflffig^^t Zffim* 
[0171] 
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[o 1 7 2 ] 

- ^ ffi iC J: S J: tfft JC J: « «^ & * i ^ "I? 

[0173] 

maxtr^vraftg.^ rm<Dmmmmm^o)^^ -pzwM-tzzttfxg 

[0174] 

mmit-t ^©^(ci±, it^mmmmxm^mz^^^-f-t^ 
mmmmmmiz^ ^mnmiz^-t^-t-^x^^. mfrizm&Ltcmmamm 

[0 17 5] 



6 0 
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[0 17 6] 

m i o mmmm 

[0 17 7] 

fiu%, isi o i fciwig®£ vxmmmm i o s^^^ti^^^-Aw^ 
jestu EHE«tt3*is. x «y ^ 7 > ^©i^tiiti ^ s i 

5. 
[0178] 

ffi«fc;i3^T*#?R#*fr>>X;i/3 0#BBfi3*i, mmmUE H^m^X^Wfir^ 
sfc^ffltME L&&«8p#Ei:fBiiSffljgi o 5 £ ©raters its. 

[0179] 



6 1 
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[0 18 0] 

±«f3 4li, 018 (b) {Cjjt-Ti: ?{C, WAtftfx-AW©EnfE;£lRlfcHf£ 

ifc.ii3 4©0S_tx(ft^iRi'sa)^s&icj: »;jKU s/>^u >^^-r-;i/3 
3 %j£«rRTtB£j&oTv>s#, ^ntt±aE<Z)|^fli8ISME<z>^S&tc5tS&LT^I&-r 
£&<Z)£-t£ = 3 5>iC, £&&3 4 ©|§|®_hzft^fpJ^\CD#KtC J; »J sK U 2/>^U 

So 

[0181] 

M* 2 0 0mm, p*F#16 0mm, |$2 0mmgM5. 
[0 18 2] 

[0183] 



6 2 



ffifiE# 2001 -3049293 



#2000—284260 



[0184] 

£® &c ®M £ -& S 3 t T% ttffl «® r£® & - ffilc J; -5 Jg £ <fc 

[0 18 5] 

# & *§ ^ mm -r s ^ ^ # t? ^ s » 

[0186] 
[0 18 7] 

[0 18 8] 
[0189] 
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